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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high intensity 
sheet-like light source device by which a beam of light is 
advanced with high efficiency and electric power 
consumption can be reduced by arranging a prism plate 
on a surface of a resin base board, and specifying an 
angle of an incident surface of the beam of light emitted 
from a light source lamp. 

SOLUTION: A light scattering pattern 8 is formed on the 
reverse 7 of a resin base board 2, and a reflecting plate 
9 is arranged under it. A cloudiness value of the light 
scattering pattern is set not more than 80%. A duffusive 
plate 1 1 is arranged on a surface 10 of the base board 2, 
and a prism plate 12 is arranged above it so that a prism 
unit P is positioned in the direction opposed to the base 
board 2. In a surface to constitute the prism unit P, an 
inclination of an incident surface on which a beam of 
light incident on the prism plate 12 advances is set not 
less than 70° , preferably more than 75° . However, it is 
desirable that the inclination is selected as 80° or less 
in the aspect of work of the prism plate 1 2. 
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[Claim(s)] 

[Claim l] In the source equipment of sheet-like light of the side light method of the resin substrate which 
consists of a translucency ingredient which a light source lamp is made to contact near the side edge side 
beyond the whole surface at least, and is constituted The field which has this prism unit in the prism 
plate equipped with a prism unit at equal intervals is established in the front face of said resin substrate 
at the sense which contacts said resin substrate. Furthermore, source equipment of sheet- like light 
characterized by having made into 70 degrees or more the include angle of the plane of incidence at the 
time of the beam of light emitted from said light source lamp carrying out incidence to a prism plate, 
having prepared the light- scattering pattern made to reflect a beam of light in the rear face of said resin 
substrate, and making haze value of this dispersion pattern into 80% or less. 

[Claim 2] Source equipment of sheet-like light according to claim 1 characterized by forming a diffusion 
plate in the upper part and the lower part of said prism plate. 

[Claim 3] Said resin substrate is source equipment of sheet-like light according to claim 1 or 2 
characterized by being the cross-section configuration **** wedge from which thickness subtracts a light 
source lamp as it keeps away from the side edge side which contacted. 

[Claim 4] Said light- scattering pattern is source equipment of sheet-like light according to claim 1 to 3 
characterized by being printed by the resin substrate using the ink containing the light- scattering matter. 
[Claim 5] Said light- scattering pattern is source equipment of sheet-like light according to claim 1 to 3 
characterized by being formed in the rear face of said resin substrate by giving a minute concavo-convex 
side. i 

[Claim 6] The prism unit of said prism plate is equipped with the beam-of light directional change side 
where the beam of light which carried out incidence from said plane of incidence in which a beam of light 
carries out incidence, and this plane of incidence advances. Whenever [ tilt- angle / of said plane of 
incidence ] theta 2, It is theta 3 whenever [ tilt- angle / of said beamoflight directional change side ]. And 
include angle theta 0 in which a beam of light carries out incidence to a prism plate Source equipment of 
sheet-like light according to claim 1 to 5 characterized by relation filling {Sin (theta2:theta0)/n}-theta2 / 2. 
[ theta3 =90 degree+[Sin- 1 ] 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the source equipment of sheet-like light 
especially used as a backlighting means of a liquid crystal display about the thin source equipment of 
sheet- like light used for backlighting means, such as a signboard and various displays. 
[0002] 

[Description of the Prior Art] In recent years, as displays, such as a computer, the liquid crystal display 
which has a legible tooth-back light source device with a thin shape is used in order to respond to the 
needs of a light weight and miniaturization. As a means to realize such a tooth-back light source device, 
the source equipment of sheet-like light of the side light method (light guide plate method) shown in 
drawing 10 is explained. 21 is the light source lamp of the shape of a straight line which uses a cold 
cathode tube (CCFL) or a hot cathode tube (HCFL) as the light source of the source equipment 'of 
sheet-like light. The resin substrate 22 formed with the high ingredient of translucency is a cross- section 
configuration **** rectangle, along the 1 side edge side 23, sets said light source lamp 21, and arranges 
predetermined distance. 

[0003] In the peripheral surface of the light source lamp 21, the 1 side-edge side 23 and the peripheral 
surface which does not counter are covered by the lamp reflector 24 which vapor-deposited silver etc. By 
forming the lamp reflector 24, many of luminescence beams of light of the light source lamp 21 can 
advance into the resin substrate 22 from the 1 side-edge side 23. And the reflector 26 which consists of a 
reflective tape etc. is added to side faces other than 1 side-edge side 23 of the resin substrate 22 (for 
example, side edge side 25 which is an opposed face of the 1 side -edge side 23 shown in drawing 10 and 
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drawing 11 X 

[0004] The light- scattering pattern 28 (detail after-mentioned) for making the screen of the source 
equipment of sheet-like light emit light to homogeneity, without being influenced from the light source 
lamp 21 to distance is formed in the rear face 27 (lower part of drawing 10 ) of the resin substrate 22, and, 
below, the reflecting plate 29 is arranged at the pan. By forming these reflectors 26 and a reflecting plate 
29, the beam of light which advances toward the side face and rear face 27 of the resin substrate 22 was 
reflected so that it might go on inside the resin substrate 22, and it has prevented that a beam of light 
emits from fields other than surface 30 (upper part of dra wing 10 ) of the resin substrate 22. 
[0005] And the diffusion plate 31 is formed in the front face 30 of the resin substrate 22 so that the whole 
surface may be covered. The diffusion plate 31 is formed in order to remove the phenomenon (this is 
usually called dot image) only the light- scattering pattern 28 resulting from the beam of light reflected 
and diffused shines and appears with the light- scattering pattern 28. 

[0006] The medium containing the optical diffuse reflection matter is applied to said light- scattering 
pattern 28 by the screen- stencil method over the shape of a dot all over rear-face of resin substrate 22 27 
so that it may be indicated by JP,5* 134251,A. 

[0007] As shown in drawing 11 , the light- scattering pattern 28 Since it is printed so that the path of a dot 
may become large gradually as it goes to the side edge side 25 which is the opposed face from the 1 
side-edge side 23 in which the light source lamp 21 is arranged The rate that the medium which 
contained the optical diffuse reflection matter in per unit area of a rear face 27 occupies increases as it 
becomes far from the light source lamp 21 (the rate that the predetermined matter occupies is hereafter 
said to per unit area as an area consistency). In drawing 11 '. although the light- scattering pattern 28 was 
not a cross section, it gave the slash so that intelligibly. 

[0008] Thus, if the area consistency of the light- scattering pattern 28 which applies and gives the medium 
containing the optical diffuse reflection matter formed in the rear face 27 of the resin substrate 22 is 
changed, since the amount of beams of light emitted from the front face 30 of the resin substrate 22 can be 
changed, only the part near the light source lamp 21 does not emit light brightly. 

[0009] Moreover, as it replaces with the light- scattering pattern 28 given to the resin substrate 22 by the 
screen- stencil method as mentioned above, for example, is shown in Japanese Patent Application No. No. 
208461 [ seven to ], it is also possible to demonstrate a function equivalent to the above-mentioned 
light- scattering pattern 28 by forming a directly minute concavo-convex field in the rear face 27 of the 
resin substrate 22, and forming the light- scattering pattern 28 (referring to drawing 12 ) made to diffuse 
and/or reflect light according to the concavo-convex field. 

[0010] By the way, since the above-mentioned diffusion plate 31 has the property to diffuse the beam of 
light which advances the diffusion plate 31 interior, it will pile up a beam of light, and it can remove a dot 
image. Therefore, if the diffusibility of the diffusion plate 31 is made to increase, a dot image will become 
that it is easier to be removed, but simultaneously, since a beam of light will diffuse, brightness will fall. 
For this reason, the lowest diffusion plate 31 of diffusibility is chosen in the range which can remove a dot 
image. 

[0011] As it replaces with this, for example, is shown in Japanese Patent Application No. No. 97633 
[ eight to ], drawing 12 and the source equipment of sheet-like light of drawing 13 are indicated. Although 
the configuration is almost the same as that of the source equipment of sheet-like light shown in drawing 
1Q and drawing 11 , let it be the pattern made detailed by the time it could not check the configuration of 
the light- scattering pattern 28 by looking instead of forming the diffusion plate 31 in the front face 30 of 
the resin substrate 22. Thus, since the pattern of the light- scattering pattern 28 is fine even if the 
advancing beam of light diffuses and/or reflects the interior of the resin substrate 22 by the 
light- scattering pattern 28 when the light- scattering pattern 28 made detailed is given, only the 
light- scattering pattern 28 shines and does not appear. 

[0012] Here, the light- scattering pattern 28 shown in drawing 12 and drawing 13 is formed of the minute 
concavo-convex field which functions almost identically to the light- scattering pattern 28 (refer to 
drawing 10 ) given by the screen- stencil method, moreover, thickness decreases as the configuration of the 
resin substrate 22 keeps away from the 1 side-edge side 23 of the light source lamp 21 in drawing 12 - it 
is a wedge shape mostly. When it considers as such a resin substrate 22, it is effective in lightweight- izing 
of the resin substrate 22. 

[0013] Drawing 14 is a typical sectional view for explaining the progress condition of the beam of light in 
the source equipment of sheet-like light of the side light method constituted in this way. In the source 
equipment of sheet- like light of a configuration of having mentioned above, when the luminescence beam 
of light from the light source lamp 21 reflects in the wrap lamp reflector 24 except the field which 
counters the 1 side-edge side 23, the many advance inside the resin substrate 22. 
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[0014] It is reflected with the rear face 27 of the resin substrate 22, or is spread and reflected by the 
light- scattering pattern 28, or a rear face 27 and the light- scattering pattern 28 are passed, it is reflected 
with the downward reflecting plate 29, and the luminescence beam of light from the light source lamp 21 
which runs toward a rear face 27 advances toward a front face 30. And the diffusion plate 31 equipped 
above the front face 30 is penetrated. At this time, a dot image is removed by diffusing the beam of light 
which advances the inside of the diffusion plate 31 to some extent. On the other hand, the luminescence 
beam of light from the light source lamp 21 which runs toward a front face 30 is the front face of the resin 
substrate 22, and the many are reflected and it advances toward a rear face 27. 

[0015] Thus, the beam of light which advances the inside of the resin substrate 22 advances, repeating an 
echo in the front face 30 of the resin substrate 22 and a rear face 27, and the interface of a reflector 29. 
Hereafter, it repeats until it is emitted on a screen. Here, since many of beams of light diffused and 
reflected by the light- scattering pattern 28 advance at the predetermined include angle which is not 
reflected in an interface, it is emitted on a screen. 

[0016] Since the rate reflected by the light- scattering pattern 28 increases as the beam of light which 
advances the inside of the resin substrate 22 by having given distribution of the area consistency 
mentioned above to the light- scattering pattern 28 becomes far from the light source lamp 21, the source 
equipment of sheet- like light of uniform screen luminescence is realizable irrespective of the arrangement 
location of the light source lamp 21. 

[0017] By the way, when the diffusibility of said light- scattering pattern 28 is large, the beam of light 
which carries out outgoing radiation from the front face 30 of the resin substrate 22 has the problem that 
the absorption loss by the light- scattering pattern 28 becomes large in this case since diffusibility is large, 
although it is observed comparatively brightly from [ of the source equipment of sheet-like light ] a 
transverse plane (henceforth an observation post) since the angular distribution of a travelling direction 
becomes large. For this reason, when the diffusibility of the light- scattering pattern 28 is reduced, the 
travelling direction of the chief ray of the beam of light which carries out outgoing radiation has 
predetermined include angle thetaO inclination (refer to drawing 14 ) from the front face 30 of the resin 
substrate 22 to a screen perpendicular direction. In such a case, from an observation post, a screen will be 
observed darkly. 

[0018] This include angle the ta 0 As a means to change a chief ray into a screen perpendicular direction, 
and to aim at improvement in brightness, the source equipment of sheet-like light shown in drawing 15 is 
devised as indicated by the utility model registration official report No. 2507092. although the 
configuration of the source equipment of sheet- like light shown in drawing 15 is almost the same as that 
of the source equipment of sheet-like light explained based on drawing 10 - the screen side (upper part of 
drawing 15 ) of the diffusion plate 31 - a wrap -- it differs in that the prism plate 32 was formed like. The 
prism plate 32 can be equipped with the prism train in which the prism unit P of a cross- section 
configuration triangle was made to arrange, and can be made to change into a screen perpendicular 
direction the bleedoff include angle of the beam of light emitted on a screen by reflecting a beam of fight in 
this prism unit P. 

[0019] Drawing 16 is drawing having shown typically progress of the beam of light to the prism plate 32 
in the source equipment of sheet-like light shown in drawing 15 . In this drawing, since the fight source 
lamp which is not illustrated is located in right-hand side, the beam of light which carries out incidence to 
the prism plate 32 advances to the field (henceforth the beam of- light directional change side 33) of the 
left-hand side in the prism unit P. Since incidence is carried out to the prism plate 32 formed in the upper 
part, the beam of light which carries out outgoing radiation from the diffusion plate 31 in drawing 15 is 
an include angle theta 0 about whenever [ to the prism plate 32 / incident angle ] (namely, outgoing 
radiation include angle from the diffusion plate 31). It carries out. In addition, although the beam of light 
which carried out outgoing radiation from the resin substrate 22 carries out incidence to the prism plate 
32 in not forming the diffusion plate 31, it is an include angle theta 0. You may consider it **** the same 
way. 

[0020] It is whenever [ tilt-angle / as opposed to the level surface of the prism plate 32 of the beam of light 
directional change side 33 at this time ] theta 1 It carries out. It is theta 1 whenever [ tilt-angle ]. It is 
known mathematically that it can be found with the following formula 1. 

[0021] Sinthetal =SinthetaO/{n2+l-2(n2-Sin 2theta0) 1 / 2} 1/2 [0022] In the above-mentioned formula 1, 
n is the refractive index of a base material, i.e., the refractive index of the prism plate 32. It creates with 
the acrylic resin of a refractive index 1.49, and the prism plate 32 is an include angle theta 0. When it is 
50 degrees, it is theta 1 whenever [ tilt-angle ] at the above-mentioned formula 1. If it calculates, it will 
become about 70 degrees. 

[0023] It is theta 1 whenever [ tilt-angle / which is obtained with this formula 1 ]. The prism plate 32 
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which it has is examined below based on the mimetic diagram of drawing 17 and drawing 18 . Here, the 
prism plate 32 of conditions (include angle theta whenever [ 0 = 50 and tilt-angle / theta ] n= 1.49, 1 = 70) 
for which it asked by above-mentioned count was examined. 

[0024] As shown in drawing 17 , the vertical perpendicular A is considered to the level surface of the 
prism plate 32, and the direction of incidence of a beam of light is defined as + side. It is theta 1 whenever 
[ tilt-angle ]. When it is 70 degrees, the Fresnel reflection loss at the time of a beam of light being 
refracted increases as -20 degrees becomes max and, as for the outgoing radiation range by the side of -, 
approaches -20 degrees. Furthermore, the field which cannot change the travelling direction of a beam of 
light will be made by carrying out total reflection of the beam of light. 

[0025] And as shown in drawing 18 , it is theta 1 whenever [ tilt-angle ]. Include angle theta 0 which 
makes 70 degrees and carries out incidence to the prism plate 32 It is made to change, the outgoing 
radiation include angle psi of the chief ray from the beam-of light directional change side 33 and the 
permeability of a beam of light are measured, and the relation is shown in drawing 19 . It is theta 1 
whenever [ tilt-angle ] so that clearly from the graph shown in drawing 19 . When the prism plate 32 
made into 70 degrees is used, the outgoing radiation include angle psi is [ about ]. -Since it had become 
the range of 20 to +20 degrees, it turned out that whenever [ angle-of-visibility / at the time of observing 
from a screen ] is extremely narrow. And since light transmission fell remarkably when the width of face 
of the outgoing radiation include angle psi becomes large, it turned out that effectiveness falls. 
[0026] It replaces with the source equipment of sheet- like light of drawing 15 mentioned above, and the 
source equipment of sheet-like light with which the source equipment of sheet-like light shown in 
drawing 20 is indicated by JP,7 27136,B is invented. Although this source equipment of -sheet-like light is 
the almost same structure as the source equipment of sheet- like light shown in drawing 15 , arrangement 
of the prism plate 32 differs and it arranges the prism unit P of the prism plate 32 to the sense which 
contacts the resin substrate 22. 

[0027] Thus, when the prism plate 32 is arranged, as it is shown in the mimetic diagram showing the 
travelling direction of the beam of light of drawing 21 , the field which constitutes the prism unit P will 
constitute the plane of incidence 34 and beam-of-light directional change side 33' to which the beam of 
light which carries out incidence to the prism plate 32, respectively advances. Here, it is whenever 
[ tilt-angle / of theta 2 and beam of- light directional change side 33* ] about whenever [ tilt-angle / of plane 
of incidence 34 ] theta 3 It sets. 

[0028] As conditions for the prism unit P suitably used for the example of this JP,7-27136,B as source 
equipment of sheet- like light Include angle theta 0 When the prism plate 32 is produced with acrylic resin 
at 55 degrees, it is theta 2 whenever [ tilt-angle ]. At the time of 58 degrees thru/or 48 degrees It is theta 3 
whenever [ tilt-angle ]. It considers as 65 degrees thru/or 75 degrees, and is theta 2 whenever [ tilt-angle ]. 
It is theta 3 whenever [ tilt-angle ] at the time of 65 degrees thru/or 75 degrees. It is indicated that they 
are 58 degrees thru/or 48 degrees. As this typical configuration,; it is theta 2 whenever [ tilt- angle ]; It is 
theta 3 whenever [ 55 degree and tilt-angle ]. It may be 68 degrees. 
[0029] 

[Problem(s) to be Solved by the Invention] Here, it is theta 2 whenever [ tilt- angle / which is indicated by 
that of JP,7-27136,B ]. It is theta 3 whenever [ 55 degree and tilt-angle ]. Progress of the beam of light in 
the prism plate 32 which has the prism unit P made into 68 degrees is considered. 

[0030] If the plane of incidence 34 of the prism unit P and beam-of- light directional change side 33 f are 
determined as mentioned above as shown in drawing 22 , the outgoing radiation beam of light from the 
prism plate 32 inclines on the right-hand side of 15 degree so much in the direction of a transverse plane. 
If include angle thetaO =55 degree of the beam of light which carries out incidence to the prism plate 32, 
the beam-of-light band B which runs to beam-of-light directional change side 33' among the beams of light 
which carry out incidence from plane of incidence 34 will be emitted from the prism plate 32 at an angle of 
a request, but since the beam-of-light band C which does not run to beam-of-light directional change side 
33' runs to the interface (upper part of drawing 22 ) of the prism plate 32, it has the problem will be lost. 
[0031] For this reason, as compared with the source equipment of sheet-like light explained based on 
drawing 15 , constraint of whenever [ angle of visibility ] was not the thing of what is lost which can still 
be satisfied in respect of effectiveness, that is, in order to solve the above-mentioned trouble, in case this 
invention results as a result of various examination and advances a beam of light in the direction of a 
transverse plane of a screen using a prism plate, it offers the prism plate which may advance a beam of 
light to a well head more, and, thereby, falls power consumption - making and high - it aims at offering 
the brightness source equipment of sheet-like light. 
[0032] 

[Means for Solving the Problem] As The means for solving a technical problem, in invention of claim 1 In 
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the source equipment of sheet-like light of the side light method of the resin substrate which consists of a 
translucency ingredient which a light source lamp is made to contact near the side edge side beyond the 
whole surface at least, and is constituted The field which has this prism unit in the prism plate equipped 
with a prism unit at equal intervals is established in the front face of said resin substrate at the sense 
which contacts said resin substrate. Furthermore, it is source equipment of sheet-like light characterized 
by having made into 70 degrees or more the include angle of the plane of incidence at the time of the beam 
of light emitted from said light source lamp carrying out incidence to a prism plate, having prepared the 
light-scattering pattern made to reflect a beam of light in the rear face of said resin substrate, and 
making haze value of this dispersion pattern into 80% or less. 

[0033] In invention of claim 2, it is characterized by forming a diffusion plate in the upper part and the 
lower part of said prism plate. 

[0034] In invention of claim 3, said resin substrate is characterized by being the cross-section 
configuration **** wedge which thickness reduces as it keeps away from the side edge side which 
contacted the light source lamp. 

[0035] In invention of claim 4, said light- scattering pattern is characterized by being printed by the resin 
substrate using the ink containing the light- scattering matter. 

[0036] In invention of claim 5, said light- scattering pattern is characterized by being formed in the rear 
face of said resin substrate by giving a minute concavo-convex side. 

[0037] In invention of claim 6, the prism unit of said prism plate It has the beamoflight directional 
change side where the beam of light which carried out incidence from said plane of incidence in which a 
beam of light carries out incidence, and this plane of incidence advances. It is [ whenever / tilt-angle / of 
said plane of incidence ] theta 3 whenever [ tilt-angle / of theta 2 and said beamoflight directional 
change side ]. And include angle theta 0 in which a beam of light carries out incidence to a prism plate 
Relation is characterized by filling {Sin (theta2 theta0)/n} theta2 / 2. [ theta3 =90 degree+[Sin-l ] 
[0038] 

[Embodiment of the Invention] The source equipment of sheet-like light as a gestalt of operation of the 
first of this invention is shown in drawing 1 thru/or drawing 3 . As shown in drawing 1 and drawing 3 , 1 
is a light source lamp which is the straight- hne -like light source. The resin substrate 2 formed with the 
high ingredient of translucency is a cross- section configuration **** rectangle, along the 1 side -edge side 
3, sets said light source lamp 1, and arranges predetermined distance. The peripheral surface of the fight 
source lamp 1 except countering the 1 side-edge side 3 of the resin substrate 2 is covered by the lamp 
reflector 4 which vapor-deposited silver etc. And the reflector 6 is formed in side faces other than 1 
side-edge side 3 of the resin substrate 2 (for example, side edge side 5 which is an opposed face of the 1 
side edge side 3). 

[0039] The light- scattering pattern 8 for making the screen of the source equipment of sheet- like light 
emit light to homogeneity-in the rear face T (lower part of drawing 1 ) of the resin substrate 2 is formed in 
the pattern configuration shown in drawing 3 by the screen- stencil method or spreading, and, below, the 
reflecting plate 9 is arranged at the pan. And in order to remove a dot image so that the whole surface 
may be covered, the diffusion plate 11 is formed in the front face 10 of the resin substrate 2. Furthermore, 
the prism plate 12 which is the important section of this invention locates the prism unit P in the sense 
which counters the resin substrate 2, and is formed in the upper part. Here, the prism unit P which 
constitutes the prism plate 12 shall be produced based on the conditions mentioned later. 
[0040] The include angle of the prism unit P of the prism plate 12 is explained below. The gestalt of this 
operation explains the source equipment of sheet-like light which formed the haze value of the. 
light- scattering pattern 8 as 70%. Since the prism unit P of the prism plate 12 is arranged at the sense 
which counters the resin substrate 2, as the beam of light which carries out incidence to the prism plate 
12 is shown in the mimetic diagram showing the travelling direction of the beam of light of drawing 2 , 
the field which constitutes the prism unit P constitutes the plane of incidence 13 and the beam-of- light 
directional change side 14 where the beam of light which carries out incidence to the prism plate 12, 
respectively advances. It is whenever [ tilt-angle / of theta 2 and the beam-of- light directional change side 
14 ] about whenever [ tilt-angle / of plane of incidence 13 ] theta 3 It sets. 

[0041] And in order to advance the beam-of- light directional change side 14, and to make all the chief rays 
of the beam of light which carries out incidence from plane of incidence 13 refracted in the vertical 
direction of a transverse plane to a screen and to make a beam of light emit from the prism plate 32 as 
shown in drawing 2 , it is [ whenever / tilt-angle ] theta 3 whenever [ theta 2 and tilt-angle ]. And include 
angle theta 0 in which a beam of light carries out incidence to the prism plate 12 It drew as a formula 2 
showing relation below. In order to consider as the prism plate 12 of the above-mentioned request, the 
prism unit P satisfies a formula 2 mostly. 
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[0042] {Sin (theta2 : theta0)/n}-theta2 / 2 [0043] [ theta3 =90 degree+[Sinl ] In the above-mentioned 
formula 2, n is the refractive index of a base material, i.e., the refractive index of the prism plate 12. It is 
[ whenever / tilt-angle / which is drawn by the above-mentioned formula 2 ] theta 3 whenever [ theta 2 
and tilt-angle ]. And include angle theta 0 Relation is shown in the graph of (a) of drawing 4 , and (b). 
Drawing 4 (a) is the case where the prism plate 12 is produced with the acrylic resin of a refractive index 
1.49, and, on the other hand, drawing 4 (b) is the case where the prism plate 12 is produced with the 
acrylic resin of a refractive index 1.49. 

[0044] By considering as the prism plate 12 equipped with the prism unit P with which the 
above-mentioned formula 2 is filled, it is the predetermined include angle theta 0. Since the beam of light 
which carries out incidence can be made refracted in the direction of a transverse plane and all the chief 
rays of the incident ray advance to the beam-of- light directional change side 14, loss can be abolished. 
[0045] Then, the source equipment of sheet-like light shown in drawing 5 and drawing 6 is shown as a 
gestalt of operation of the second of this invention. Since a different part from the gestalt of the first 
operation is only the configuration and the light- scattering pattern 8 of the resin substrate 2, it explains 
only a point of difference, thickness reduces the configuration of the resin substrate 2 as it keeps away 
from the 1 side-edge side 3 of the light source lamp 1 - it considered as the wedge shape mostly. When it 
considers as the resin substrate 2 of such a configuration, since lightweightization can be attained, it is 
effective. 

[0046] Moreover, the light- scattering pattern 8 is formed by giving and carrying out surface roughening of 
the minute concavo-convex side to the rear face 7 of the resin substrate 2 selectively by screen- stencil. 
Since izing of the pattern configuration can be carried out [ detailed ] as compared with the 
light- scattering pattern 8 shown in drawing 3 in the case of the light- scattering pattern 8 which is in a 
concavo-convex side and is formed as shown in drawing 6 and a dot image is not checked, it is not 
necessary to form the diffusion plate 11. 

[0047] It is the predetermined include angle theta 0 by considering as the prism plate 12 equipped with 
the prism unit P with which a formula 2 is filled also in this source equipment of sheet-like light. Since 
the beam of light which carries out incidence can be made refracted in the direction of a transverse plane 
and all the chief rays of that incident ray advance to a beamoflight directional change side, loss can be 
abolished. 

[0048] Although what is necessary is just the matter which passes a beam of light efficiently as a raw 
material used for the prism plate 12 when carrying out this invention, since the transparency distance of 
a beam of light is almost the same as that of the board thickness of the prism plate 12 and very short, the 
transparency like the raw material used for the resin substrate 2 is not required. For this reason, the 
others, base film, and prism part which are used for the resin substrate 2 other than acrylic resin may 
consist of another members. [ raw material / (after-mentioned) ] 

[0049] Moreover, the creation approach of the prism plate 12 can-apply the various shaping approaches, 
such as machining of a cut, grinding, etc. or cast shaping (the approach of adding a prism part to a base 
film with UV hardening resin is also selectable), extrusion molding, heat pressing, and injection molding. 
[0050] Acrylic resin is [ that what is necessary is just the matter which passes light efficiently as a raw 
material of the resin substrate 2 ] most suitable from the transparency and workability. However, 
especially as operation of this invention, it is not limited to this, it replaces with this, and the 
transparence resin of various thermoplasticity, such as vinyl chloride resin, polycarbonate resin, olefin 
system resin, and styrene resin, etc. is usable. Moreover, inorganic transparent materials, such as 
thermosetting transparence resin, such as EBOKISHI resin and allyl compound diethylene glycol 
carbonate resin, and various glass ingredients, are also applicable depending on the case. 
[0051] As the creation approach of the resin substrate 2, although application of the various shaping 
approaches, such as machining of a cut, a grinding process, etc. or cast shaping, extrusion molding, heat 
pressing, and injection molding, is possible, from the point of productivity, the injection-molding method 
is most excellent. 

[0052] In the gestalt of this operation, although considered as the dot-like pattern with which area 
consistencies differ, it is [ that what is necessary is just what an area consistency increases ] good [ the 
light- scattering pattern 6 ] also as patterns, such as a configuration which consists of the polygon, stellate, 
the ellipse forms, curves, and straight lines of a triangle, a square, etc., as a pattern configuration is not 
limited to this and separates from the light source lamp 1. 

[0053] Moreover, although the film which vapor- deposited the metals (for example, silver, aluminum, etc.) 
currently used as a reflecting plate 9 is most suitable in respect of the property and handling nature, it 
may replace with this and the metal plate which carried out speculum side processing, and the reflector 
which vapor-deposits and constitutes a metal on the frame for inserting the source equipment of 
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sheet-like light of this invention are sufficient as it. In addition, various kinds of reflectors, such as a 

white reflecting plate which consisted of paper, plastics, etc., are applicable. 

[0054] 

[Example] As an example of the source equipment of sheet-like light of this invention, the source 
equipment of sheet-like light of the following configurations was created, and the brightness was 
observed. 

[0055] An example - 1 is source equipment of sheet- like light of a configuration of being shown in drawing 
1 explained in the column of the gestalt of operation. As a resin substrate 2, the transparent plate made of 
acrylic resin (size- 240mmxl60mm, board thickness: 3mm) which ground the perimeter side flat and 
smooth was created with injection molding. The light- scattering pattern 8 is given by the screen -stencil 
method by the dot pattern (pattern pitch: 1mm, diameter^of minimum dot0.7mm, diameter^of maximum 
dot l) to which an area consistency becomes large as it separates from the light source lamp 1. At this 
time, the acrylic vinyl resin containing the glass bead for diffusing and/or reflecting a beam of light was 
used for the ink for screen- stencil. 

[0056] The haze value (haze value was measured according to the measuring method of a publication to 
JIS:K7105 "the optical characteristic test method of plastics" at this time) of the light- scattering pattern 8 
adjusted the amount of the glass bead contained in ink, and created five kinds of dispersion patterns 8 so 
that it might become about 90, 85 and 80, and 75 or 70%. Magnitude and five kinds of pattern pitches of 
the configuration of the dispersion pattern 8 are altogether the same. 

[0057] A cold cathode tube (periphery diameter: 2.6mm, die length of 240mm) is used as a light source 
lamp 1 which keeps predetermined distance and contacts along the 1 side edge side 3 where the diameter 
of the minimum dot of the long side of the resin substrate 2 and the dispersion pattern 8 is given. The 
lamp reflector 4 and a reflector 6 use the PET film which made silver vapor-deposit, moreover, the 
reflecting plate made from foaming polyester was used for the reflecting plate 9, and the diffusion plate 
13 used for it the polyester film which was alike and carried out the coat of the dispersion bead. 
[0058] here -- high - brightness is measured about five kinds of source equipments of sheet-like light 
equipped with the dispersion pattern 8 with which above-mentioned haze value differs in order to offer 
the brightness source equipment of sheet-like light, and to choose the haze value of the desirable 
dispersion pattern 8 first. At this time, since measurement of brightness is made in order to choose the 
haze value of the best dispersion pattern 8, the source equipment of sheet-like light has not formed the 
prism plate 12. 

[0059] In five kinds of source equipments of sheet-like light with which the above-mentioned haze value 
differs, brightness is measured by the approach described below and the outgoing radiation angular 
distribution of the beam of light emitted on a screen is observed. As shown in drawing 7 (a), the 
middle of the screen section of the source equipment of sheet-like light is made into a reference point O, 
the brightness measuring device K is kept on a screen from- a reference point O; predetermined distance 
(50cm) is kept in the vertical (transverse plane) direction, and the part in which you made it located is 
made into 0 times. And as shown* in drawing 4 (b), centering on a reference point 0, the brightness 
measuring device K is moved in the direction of the 1 side-edge side 3 and the side edge side 5 to 70 
degrees, respectively, and brightness is measured for every predetermined include angle. 
[0060] Measurement distance (distance from a reference point O to the head of the brightness measuring 
device K) is regularity (50cm) irrespective of migration of the brightness measuring device K. At this time, 
migration of the brightness measuring device K in the direction of the 1 side-edge side 3 is considered as 
plus, and migration of the brightness measuring device K in the direction of the side edge side 5 is 
expressed with minus. The brightness measuring device K has turned on the cold cathode tube which 
used the luminance meter (BM-7, 1 degree of visual fields) by TOPCON CORP., and was used as a light 
source lamp 1 by the sine wave with a tube electric current 5mArms and a burning frequency of 60kHz. 
[0061] Here, brightness (unit: cd/m2) is measured with the brightness measuring device K. however, if 
whenever [ angle of -visibility ] is set to theta, brightness is 1 / twice [ costheta ] the actual luminous 
density (the amount [ in / whenever / an certain angle -of- visibility / theta ] of flux of lights per unit solid 
angle), and does not express the luminous density in theta whenever [ each angle -of- visibility ]. Therefore, 
in order to make it correspond to actual luminous density, a flux of light ratio is defined as the formula 3 
shown below, the value of the measured brightness is converted into a flux of light ratio, and it is plotting 
on the graph shown in drawing 8 and drawing 9 . 

[0062] flux of light ratio (%) =(brightness measured value [ in / brightness measured-value xcostheta / 
whenever / angle of visibility / in / whenever / angle-of-visibility / theta / theta= 0 degree ]) x - 100 [0063] 
Based on an above-mentioned measuring method, the brightness of the source equipment of sheet-like 
light is measured, and the result of having calculated the flux of light ratio from the formula 3 is shown in 
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drawing 8 R> 8. Here The source equipment of sheet- like light of 90% of haze value of the light- scattering 
pattern 8 The source equipment of sheet- like light of 90% of haze value of a sample -1 and the 
light-scattering pattern 8 The source equipment of sheet-like light of 70% of haze value of a sample -4 and 
the light- scattering pattern 8 is made [ the source equipment of sheet-like light of 85% of haze value of a 
sample - 1 and the light- scattering pattern 8 / the source equipment of sheet- like light of 80% of haze value 
of a sample -2 and the light* scattering pattern 8 ] into the sample -5 for the source equipment of 
sheet-like light of 75% of haze value of a sample -3 and the light- scattering pattern 8. 
[0064] It is gently- sloping distribution gradually as it becomes such steep distribution that haze value is 
low and haze value becomes high so that clearly from drawing 8 . Since it was more effective to be 
distribution which has a big peak (it is steep) since the prism plate 12 is changed in the fixed direction of 
a request of the travelling direction of a beam of light by refraction, it found that 80% or less was 
desirable for the haze value of the dispersion pattern 8. 

[0065] The source equipment of sheet- like light equipped with the prism plate 12 was created having used 
haze value of the dispersion pattern 8 as 70% in this example -1, and brightness was measured. It is the 
include angle theta 0 in which a beam of light carries out incidence to the prism plate 12 with the graph of 
drawing 8 since the direction of outgoing radiation of a chief ray is about 52 degrees. It is about 52 
degrees. 

[0066] The prism plate 12 is created with the acrylic resin whose refractive index (n) is 1.49, and it is 
theta 2 whenever [ tilt-angle / of the plane of incidence 13 of the prism unit P ]. It is theta 3 whenever 
[ tilt-angle / of a formula 2 to the beam-of-light directional change side 14 ] as 60 degrees, 70 degrees, 75 
degrees, 80 degrees, and 85 degrees, respectively. It asked by count. A count result becomes theta3 =58.2 
degree at the time of theta3 =59.2 degree and theta2 =85 degree at the time of theta3 =60.1 degree and 
theta2 =80 degree at the time of theta3 =61 degree and theta2 =75 degree at the time of theta3 =62.7 
degree and theta2=70 degree, when it is theta2 =60 degree. From the count result based on the 
above-mentioned formula 2, five kinds of prism plates 12 were created. At this time, the board thickness 
of the prism plate 12 sets to 0.1mm, and is fixed in a pitch at 0.1mm. 

[0067] And the source equipment of sheet- like light of drawing 1 equipped with the five above-mentioned 
kinds of prism plates 12, respectively was created five kinds, and brightness was measured by the same 
measuring method as ****. The result is shown in drawing 9 . An axis of abscissa is whenever 
[ angle -of -visibility / theta ], and an axis of ordinate is a relative luminance ratio. A relative luminance 
ratio sets brightness measured value of theta= 0 degree to 100 (%) whenever [ in the source equipment of 
sheet-like light equipped with the prism plate 12 created using the prism unit (theta2 =60 degree and 
theta3 =62.7 degree) P / angle -of- visibility ], and expresses each measurement of luminance as a relative 
value. 

[0068] As shown in drawing 9 , it is theta 2 whenever [ tilt-angle / of plane of incidence 13 ]. Although it 
becomes high brightness so that it- becomes large, it is theta 2 whenever-! tilt- angle-]; When 75 degrees 
was exceeded, it turned out that it does not change so in property. Therefore, it is theta 2 whenever 
[ tilt-angle ]. 70 degrees or more, although 75 degrees is exceeded desirably, it is theta 2 whenever 
[ tilt-angle ]. If it enlarges, since the vertical angle of the prism unit P will become small in connection 
with it, it is theta 2 whenever [ from the field of processing of the prism plate 12 / tilt-angle ]. It is 
desirable to choose 80 degrees or less. 

[0069] Then, the configuration of the source equipment of sheet- like hght of an example -2 is explained. In 
the example -2, the source equipment of sheet-like light explained based on drawing 5 thru/or drawing 6 
was created. As a resin substrate 2, the plate (size" board thickness-3mm by the side of 240mmx 160mm 
and the 1 side edge side 3, board thickness: 1mm of the side edge side 7) of the transparent wedge 
configuration made of acrylic resin was created with injection molding. At this time, the minute 
irregularity for giving the light- scattering pattern 8 beforehand to the metal mold for the undersides of 
the resin substrate 2 is formed. Surface roughening processing of the irregularity of metal mold is carried 
out so that the haze value of the imprinted hght- scattering pattern 8 may become 70%. The 
light- scattering pattern 8 is a dot pattern to which an area consistency becomes large, and is given in a 
fixed pattern pitch (pattern pitch: 0.1mm, diameter ^of minimum dot0.07mm, diameter :of maximum 
dotO.lmm) as it separates from the light source lamp 1. 

[0070] It creates with the acrylic resin whose refractive index (n) is 1.49, and the prism plate 12 is theta 2 
whenever [ tihVangle / of the plane of incidence 13 of the prism unit P ]. It considered as 75 degrees, and it 
asked by count from the formula 2, and theta3 =60.1 cost whenever [ tilt-angle / of the beamof- light 
directional change side 14 ]. At this time, the board thickness of the prism plate 12 sets to 0.1mm, and is 
fixed in a pitch at 0.1mm. Other configurations are the same as that of an example -1. 
[0071] It measured by the same approach as the measuring method which mentioned the brightness in 
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theta above whenever [ each angle-of-visibility / of such source equipment of sheet-like light ], and the 
almost same property as an example -1 was checked. 

[0072] as mentioned above, the source equipment of sheet-like light as an example of this invention sets 
up the include angle of the prism unit P of the prism plate 12 based on a formula 2 - high - it became 
clear that the brightness source equipment of sheet-like light could be offered. 
[0073] 

[Effect of the Invention] As mentioned above, as explained in full detail, the source equipment of 
sheet-like light of this invention can carry put incidence of the beam of light with which the chief ray is 
converging to a prism plate by limiting the haze value of a light- scattering pattern. And since the prism 
plate is constituted based on the relation of whenever [ incident angle / of the beam of light which carries 
out incidence to an include angle and a prism plate of a prism unit of a prism plate with which the chief 
ray of the beam of light which carries out outgoing radiation serves as the direction of a transverse plane 
from a prism plate ] since the travelling direction of the beam of light with which the chief ray is 
converging is made refracted in respect of beam of light directional change of a prism unit and can be 
changed into the screen perpendicular direction (the direction of a transverse plane) of the source 
equipment of sheet-like light high - the brightness source equipment of sheet-like light becomes 
realizable. 

[0074] Moreover, since the include angle of a prism unit can be set that all the chief rays of the beam of 
light which carries out incidence from the plane of incidence of the prism unit P by having drawn the 
relation of whenever [ incident angle / of the beam of light which carries out incidence to the include angle 
and prism plate of a prism unit of a prism plate ] advance to a beam-of- light directional change side, loss 
of much more beams of light can be suppressed. 

[0075] Thus, since the function of a prism unit can be demonstrated to the maximum extent, high 
brightness and the low-power ized source of sheet-like light are realizable. 

♦ 

[Brief Description of the Drawings] 

[Drawing ll It is the sectional view showing the structure of the source equipment of sheet- like light of 
one example of this invention. 

[Drawing 2] It is the schematic diagram of the prism plate for explaining the prism unit which is the 
important section of this invention. 

[Drawing 31 It is a schematic diagram for explaining the light- scattering pattern of the source equipment 
of sheet- like light of this invention shown in drawing 1 . ' 

[Drawing 4l It is theta 2 and theta 3 whenever [ tilt- angle / of a prism unit ]. And incidence include angle 
theta 0 It is the graph showing relation. 

[Drawing 51 Drawing 1 is the sectional view showing the structure of the source equipment of sheet- like 
light of one example of different this invention. - " -• ■ 

[Drawing 61 It is a schematic diagram for explaining the light- scattering pattern of the source equipment 
of sheet-like light of this invention shown in drawing 5 . 

fDrawing 7l It is a schematic diagram for explaining how measuring the brightness of the source 
equipment of sheet- like light of this invention. 

[Drawing 81 It is the graph showing the measurement-of- luminance result for the haze value decision of a 
light* scattering pattern. 

[Drawing 91 It is the graph showing the result of having measured the brightness of the source equipment 
of sheet-like light of this invention. 

[Drawing 101 It is the sectional view showing the structure of the conventional source equipment of 
sheet-like light. 

fDrawing ll] It is a schematic diagram for explaining the light- scattering pattern of the source 
equipment of sheet-like light shown in drawing 10 . 

fDrawing 12] It is the sectional view showing the structure of another conventional source equipment of 
sheet-like light with drawing 10 . 

fDrawing 131 It is a schematic diagram for explaining the light- scattering pattern of the source 
equipment of sheet- like light shown in drawing 12 . 

fDrawing 14l It is a schematic diagram for explaining the progress condition of the beam of light of the 
source equipment of sheet-like light shown in drawing 10 . 

fDrawing 15l It is the sectional view showing the structure of another conventional source equipment of 
sheet-like light with drawing 12 . 

fDrawing 16l It is a schematic diagram for explaining the progress condition of the beam of light in the 
prism plate of the source equipment of sheet- like light shown in drawing 12 . 
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[Drawing 171 It is a schematic diagram for explaining the progress condition of the outgoing radiation 
beam of light from the prism plate of the source equipment of sheet- like light shown in drawing 12 . 
[Drawing 181 It is the schematic diagram showing the incident ray and outgoing radiation beam of light of 
a prism plate of the source equipment of sheet- like light which are shown in drawing 12 . 
[Drawing 19l It is the graph showing the relation of the outgoing radiation beam of light and permeability 
based on whenever [ incident angle / of the incident ray to the prism plate measured based on drawing 

181. 

[Drawing 20l It is the sectional view showing the structure of another conventional source equipment of 
sheet-like light with drawing 15 . 

[Drawing 2l1 It is a schematic diagram for explaining the progress condition of the beam of light in the 
prism plate of the source equipment of sheet- like light shown in drawing 20 . 

[Drawing 22l It is a schematic diagram for explaining the progress condition of the beam of light in the 

prism plate of the source equipment of sheet- like light different from drawing 21 . 

[Description of Notations] 

2 Resin Substrate 

8 Light-Scattering Pattern 

12 Prism Plate 

13 Plane of Incidence 
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^T. T'y Xi>S3 2^©3tilS©jtffSr^W^^Ufc 

£«{-teBLT</^©-c\ 7°y XAi3 2icA*t-r5?t 

i^fi, XJx&GLPiziotfZtcMOffi (EAT. ft*^ 
[fil^mffi 3 3 f 5 ) izmft-fZ* m 1 5 IdJo^T, & 

UXA«i3 2lcAlttS(0-e < W7'!IXAS3 2--© 
AMftm 3 1 d»e>©tH*tAK) §r^* 

so e 0 i-rSo ffi»«3 1 4rt!l!ttfc^»£-MH, W 
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mw&2 2frt>m%fis*L%Mfr-7v *j*m3 2— Att-r 
[0020] r©tt> 3t^*(6i^mffi3 3©xy 

[0021] Sin9i=Sin8o/(n 2 +l-2 
(n2 -S i n2 0 O ) 1/2 } 1/2 

[0 0 2 2] _LfE<Z>$C5*; 1 iC^T, nfi, xw^aff 
« 3 2 fiBSf^ 1 . 4 9 <DT ? y /H$fflg-t?ffr& L> 

00 * s 5 o° ±fams;i i-Tfa^so 1 &tf- 

[0023] rrotsicttlfc^ff^Sei 

-T-5Xy Xi*;tg3 2{CO^T, Ull 7*5J;^B11 8©H 

^t^toT**fc*# (n = l. 4 9, £13:0 0 =5 
0, MMft&9 1 = 7 0) coXy XA«3 2^o^-CM 

[0 0 2 4] (Hi 7&C7JW-J; 5^ 7"yXAS3 2 Ci* 

i£jli-5„ ^£W*0i #7 0° -fBflcDffitt 
2 o° -20 0 K:ia-3< (CLfc 

[00 2 5] ^ tt> 111 1 8 K^ir J; 5 »c s ffi&W* 9 

1 £ 7 i Xy XA^3 2twAtti-5^^0o 
^b$*T, ^;^f6]^mE3 3A^©±^<7?mit 

^Sc/.tJit^^cDgji^sraysu, ztimfazm 1 9 

(c*-t- 0 mi 9lc^-i-ms^b^fe/^&J: pic, 
S01&7O" £ UfcXyXA^3 2Srffl^fc»-a-{c 

[0026] ±m Ltm 1 5 <Dmvtytmmm-tt7ix . 

m 2 0 {C^i-ffi^^tM^a^^ 5 ? 7-2 7 1 3 6 -Sic 

aggftfi, mi 5ic*-rffi#t^g*^fai?^-co« 5t 
-efcs^ xy x^g3 2<oiag^/ io -ct3t?, xy 

XAfi3 2<9Xy XAi|i{4P£»fflg»£2 2 (CASH'S 
[0 0 2 7] ' (OJ: 5 tC7°y XA«3 2Srge«-r5t, 

m 2 1 ©^OiltT^i^^^i-miCmfc^-f-J; 5 7° 

y XA^ffiPSr^-rsffitt, -frtu-e^y XAtg3 2 

»cAlt1-5^^jt^-t-5AltB3 4 tftiUyfa^mffi 

3 3' &Mt5 : ifC&S,, i^T% AMI3 4©« 



(4) 

(S - 

^*5r0 2 s fti^ fr^&E 3 3 ' co^^Mt&Sr 0 3 
[0 0 2 8] 7-2 7 1 3 6 -f-C^iSWCfi, 

LTfi, «*0 O #55' "C\ XyXA«3 2 £ 

t? v *ffimr*ftM\-tcm&iz^ m®nmd2 #5 8° 

4V^L4 8° (Dit, 48£tf|g0 3 £6 5° fev^ 1 7 5 
° t U «£Wi&02 #6 5° 4^L7 5° ©it, {g 
*[^*03 £5 8° r £ #M^$tu 

io T^3„ oCD{-t*^^^t Lt, «^«0 2 £5 5 

° . mm-fimez £6 8° ittv^„ 

[0 0 2 9] 

[*W#^bJ;5ii-5^a] W7-2 

7 1 3 6-§-<£tcM^£iX-C^54&&£&0 2 £55°, 
«#a&fl3*6 8° £ UfcXy XAlJMSfcP&Wi-SX 
y XAS 3 2 ^©^©itffSr^-r 5 0 
[0 0 3 0] i2 2lc*tJ;5l^ ±IECQj;5{c:XyX 
A^teP©AltE3 4*Jj:tf3tlSl*I^I«*ffi3 3' 

Xy XAS3 2frb<omtti%m\*. 3Effi*[6] 
20 {CXLT15° tfflOiCft&fLTV^o XyXA«3 2tC 
Att-T5*i^cO^*0o =5 5° b-TZk. Altffi3 4 

5»§Bli0fSoASt-7'yXAS3 2d^J**t$lx 

7 , !)XA«3 2©^I (B2 2®±*) ^if^rf-?. It 

[00 3 1] ^<Ofc*, m 1 5 {CX<5^TtftBJ Lfcffit>t 

^SriStT^^SXyXAtRSrli^U CHicJ;t9« 
[0 0 3 2] 

*r, Kxy XAWicDfeSffi&Bufe«t^«(ca^i-5 

^X^5>^-t-53tH#XyXA^(c:Aiti-5^©Altffi 

[0 0 3 3] |f*:3S2©|§0J-C(4, SfflBXy Xi«©i 
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ioo3 4] ft#jg3©3§9?-ctt\ mzmmmfci-t, % 

[0 0 3 5] ff#3S4C03gej-e(4, iylEftftSly^ - V 
14, ^m^fr&^t-^^fc^T^flgS^Kiep 

[0 0 3 6] ft*3S 5 co^BjT-fiv IubE^^SL^^-^ 
[00 3 7] H5jfB.6CD3gl^-ef±, MIET'yXA^WT 0 io 

t A*t u fc %m # m n -r z> Km* & &m m * m *. x s= 

o k<nm&& 

0 3= 9 0° + [Sin -1 {Sin (62 ~ do) / 
n} - 0 2 /2 

[00 3 8] 

cc>ffi^j!i^S»i, 0 1 & L0 3 }c^$ti/-5 0 01 S3 

2temmBmz&&Mx*h>o , {B!i^E3tc?so 

T, mmftUv^zfl £J^;itffilit£S3^TBae$ii:3 0 
MISS 2 W-fjUJffiffi 3 5 W^cD3tM9 1 

t^5c ^lt, mrn&m 2 ©-{Bi^gs 3 ka^^iie 

(#l;tfS\ -«ffi3C0M(6]ST-fo?>{l!lSffi5) ,lcf4v 

[0039] mmmm 2 ©as 7 m 1 ©t*) 
^->-8^, mai^Tik-f^f—^mmz*? y — >-toj 

*S;Sfc(4^*iCT^$nTSot?, ^co$^^T*{C 
*ffil0tc(i\ =t<D-£M?£Wo 4 5lcKs/ h-f^-v 5 ?: 

2 % ft # tc -f V X A p trVLm. £ * T 

[0040] 7°y x^s 1 2(D7 p y XA^{iprc»^^{c 

:?->8<D§«£-7 0% t LtM LfcB^M^SiC 

o^Ttftpj-rs, 7°y xas 1 207°y XAi?£<fiP(4, 
tt«iSffi2(c:*j-^i-?,fS]#^ia«^ti,Ti^wT\ 7-y 

XA« 1 2 i-A#ti--5^(4 v III 2 O^oOjltT^lS]^ 

*1ig5*;0K:^-r4 5K> 7°y XAW4PSr«^i-5ffi 

(4. ^-tu-?sa7°y xasi 2 (cAW-r^^^itff-rs so 



5 

AWffi 1 3 tftMjjfa^Wkm 1 4 5r«^i-?>o A#tS 1 
03 

[004 1] ^ Lt, 0 2 tC^i" 4 5 fc, Altffi 1 3 
^.Alti-S^coi^Sr, t^t*i*^lf iffi 1 4 

®iff $-er-c7°y xa^3 2 d»b^^m$-&5/c^ 

fc, «£f£l&0 2 , ffiM^«0 3 Soi^yXA^l 2 
^«OAWi-^Aft0 O troM#%KTi-^-r^2 
iLT^tttJLfco -hlEB/rSwr/y XA«i 2 
#>lCf4, /DXAffiPli, ic^2$r(S(^J£i-5 0 

[0042] 03 =9 0° + [Sin -1 {Sin (02 
-0 O ) /n) -0 2 /2 

[0 0 4 3] '±E0!>#S;2K:SS^-C\ nil, SWoffiJf 

^ -r^so^ry x^si 2cD®sf*-efes 0 ±fE»s; 

2tc4oT##ttl$tt5M^*0 2 < MMft&es So 
<tTJ^ft0 o i:<©H«Sr04co (a) (b) ©El 

El 4 (a) [±, /yXAgl 2SrJStfr*l. 
4 9 07 ^ y /VOTIT'^M Vtzm^Xh *) » — 0 4 
(b) [4, yyXASl 2?rJBJT^l. 4 9©7? y /V 

[0 0 4 4] ±IEc0^2^«fc1-^y XAWiP^rii 
x57°yXA«l 2<t1-5rtT\ ffifeCDftmeo XA 

*©AW3ti»©±Jti(af±-t--<-C3til6*lRl*lfeiB 1. 4 Kit 
[004 5] j^T, *&9i<om-<D?&k<OJ&1tiik U 

t. 0 5So4r/0 6{e:^-rffi**jisssr^-r o m-© 

*. »flg««2 0?Pm(4, *«9^1co-«4Bffi3*»' 
4 5 *?^!K©«|gS« 2 t Lfc^{c}4, «*^^0Sx 
[0 0 4 6] )t»SL/-?^ — V8f4. X^y-^-Ep 

2 was 7 t«^«jt*/h*:|!!](aBSrifi 

4 5tw, m&mzx : Bf&£tiz>yt&.zL'< * 8 corner 

fl^^t Sr^Wk: t? # 5 fc «) , K s/ h 4 / — v 5 ^5Sfg $ ftft 
^co-e, ttfffii l Sr^»4^< Tii>. 

[0 0 4 7] CWffi^Jg^MtCSS^Xt), Sc^2^ffi 

fc-r^y XM,mzp&mz-%-7v xi,«i 2tts:i 

T% Fr3^o^S0o -eA*t-r5^SrEffi*[6HcSJf$ 
t5:iiSfl, A^o, ^-<OA#t3tife«>±5t)6Sf4-t-^T 

[0 0 4 8] ^MSrSafi-fSWfi-fcSav^-C, 7°y XA 
mi 2\zm\<^Z>mitfk L-Cf4 > ^Sr5S)^4<fflal$it 

ii/^, ^©igiliBgatriSfiir^y XA 
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/uffim<?>m>\z, mmmfc2izm^bii%mtt (mm 

[004 9] /UXAg 1 2 ©ffrfc^ffifi, 93S"J 

[oo5o] mm&rn. 2<Dmnt vx »±, < 

wHifet Ltd, m\zz.iv,z.w&^^iy<^x\±ti< , 

oxtimm^mxh^o » 
[oo5i] ffimm&.2(Dftj&jjmt L-tfi, mm&x 

[0 0 5 2] ftffcfiy^ — V6 fi, ;fcHi£©7f2fifc}a^ 

-f i fabMtiZ\z,Ltcfi\^xmm&&*>ii£1)n-t-Z i>(DX 

[0 0 5 3] Ktt&9 i: LT&/1LT^3&JR 

J: TfMW&<D & xm t> 31 U T V ^ 5 # , 
t, ^JSilffiAPILfc&JSlS^, *3§IS©ffitt#Mtt 

*tWT't>^^o tr©{t&, ^i^^X^y^^T'ltfife 
[0 0 5 4] 

[00 5 5] MMM- 1 fi, HJ£<7?JF^C>ffll-TlftBJ U 

W-ffi. (f-'f X : 2 4 0 mm X 1 6 0 mm, WLW- : 3 m 

m) Mtttij&HHcJ: !5^Ufco #f5:SU^-^8te, 

<^5K-7h^^-y W-yfyf : 1mm, */h so 



70 

M : 0. 7 mm, **:Ks/ : 1) T 4 ^.^ y — 

VTOJ^T'iS^^^c r.©,t#, y — >-wm<Dtc 
[0 0 5 6] ftffcSU^-vscDSffi (rot 

ft, J IS :K7105 r^^x^-y^CDTt^^ttl* 

If9 0, 8 5, 8 0, 7 5, 7 0 % £ fc3 J; 5 IC, -f V 
^{--g-W-fS^^^. tf— XciSriSLT, 5iS©f 

[0 0 5 7] WJIBXtt 2 <D&m *»o»a>'-« * - V 8 CD* 
'h K y M£©Jfc 3 frT V* * 3 iz o Tg/fSSgSI 

2. 6mm, A£ 2 4 0mm) £H£ffl1--5„ 7 ^7° 
y 7U^^4*5J:tFSltW6f±, ISWtf^-frfcPET 

[0 0 5 8] iS»«/j;ffi*t3tjliiK«S:»Wi-5 

mm<vmw:itMmmiz.'o\,^xm&*mfeirz>„ ~<Dtz 
afcfe^jwsoay^s^^tu-sfc^-efcs^fe, 7-y x 

[0 0 5 9] ±E*H5©£fc3 5f«Ol«*Sifit 
m-f-5*i»©ta«tAit^**«jllt-5. 0 7 (a) 

»^Ste$l»K5r, XqiAOd^&BSKiaC (.JEM) Jj 
IfiH-FfJtBEfll (5 0cm) SrJoV'T'&SS-erfcffiB'fSrO 

sti-s. tut, ®4 (b) mm&o 

Sr^^-, — fflUBffi3*J«ttJHB94Hffi5©*i6iK:, ^^tr* 
tiff*ffl!lS^«K^7 0«*T*^«J.S^T, BfJgaSr 

[0 0 6 0] ffl^Sggl (S*^O^fe®«SiJ^«K(D 

T— 5£ (5 0 cm) T*&5o — ftiJSffi3©* 

fa^nm&mfe > £W.K<D'&W)*7°yy-t u, ftiJ«S5co 

*-[p]^ (Dm&MmmmK(D&M$:-? 4 -fx xm u-c 

5o »ftSHjeS«KH:, hT'avtfciWfflEW- (BM- 
7, SJf 1° ) SrftfflL,. )tS7y/liLtftfflLfc 
^ffilffi, fll5mArms, ,^TJ1&®:6 0KH 

[0061] m&fflfe&viKxmfeztizv 

fi, iW* (*&: cd/m 2 ') t'fc^o U*»U*aSfe, 
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»S^fitS:)t*ltt-«I^LT. H8*5J:i5ia9K;*i-|g 
[0 0 6 2] ftUCJfc (%) = (»iM*0k:*5W-SIME 

sy^fix c o s e /mmftme = o° \ctstt'zm&mfe 

fit) x i o o 

[0 0 6 3] ±5*<oaS3e*«fefcS<5^T, ittMSI 

U I«3^fe3t3lUtSrlf«L/t***rBI 
8tC^i" 0 r^T\ 3t«a^ — >^8 0#«9 0%C0S 

*eteJBBR«*rK»-- 1 . 36»a^ — V80«K9 0% 
l8 0°/o««l^fl-3, 3fc»SU^-;x8 

[0 0 6 4] mS^bmh^Xo^. »ffi*MBcl/ MS if 

«W"T?*Sfc»* ifc£L^->-8(a§»3:8 0%«T* 
[0 0 6 5] rcoHiSM- l ^^Tteffca^— ^8 

WMtfcfMiu wttaueufco E.8<z>ig*K:j: 9. 

^yXAtgl2^AWt5M0o f^«52° -e& 
[0 0 6 6] ^liXASl 2 S\ ®0t* (n) ** 1 . 4 

9T^57^!i/v»)lli:«totMU /yXA*fip 
c^Attffil 3 0 2 ^MH6 0° , 7 0 

° , 75° , 80° , 8 5° tit, »5S2d^3ti»* 

0 2 =60° Oi#0 3 =62. 7°, 0 2 
= 70° <Dt$ 03 = 6 1° , 02=75° c£> £ # 0 3 
= 60. 1° , 0 2 =8O°cOi:^03 =59. 2°, 
0 2 =85° CD££0 3 =58. 2° irfc5 c ±6E&x£ 

miU fcV^^rO. lmmT-lTfc^o 
[0 0 6 7] ^LT, ±E5SSO/yXAtEl 2 5r^ 

*>5o *BM»SJttt, 0 2 =6O°, 03=62. 7° 



ioo (%) i it, ^ti^tKommmim^nMrn 

[0 0 6 8] (3 9 ^^"t-ct 5 t-> Attffi 1 3 (D\mA^ 

0 2 if K»*K*53SS, fltt*M*«0 2 & 

7 5° **LK2f»ttWK»bU4l^ 
Wofc 0 Lfe#ot, «#WiS0 2 tt, 7 0° a 

£L<f*7 5° Srfi8x.5t>^-efe5*5, «#wi*0 2 £ 

*#<1-5£, f^ffot^yxAWipoiftw 

io b. «*4A*0 2 f3 8 0° ElT*rWi-*-Sr. isPHSU 
[0 0 6 9] HJfcflil- 2 cos^^tas^gco^ 

mwtzT? v /iMmttnmmvtnm (imx: 24 

OmmX 16 0mm. — {IJiffiffi 3 ffiO^Kff : 3 mm, ffltf 
ffiffi7(7)«i?: 1mm) SrtttB^^J: 9 ffc« Lfco r 
0>P?. *>fe3&»D»»llB*«2.«>TBBfflO^SlK, 3t*a 
' /^^-^8^1ffit"fc*<D^/h^IIDO^^LT*5<o & 
20 g!<0BflfiiW\ te^§tbfc)t»a^^-> / 8 0Sffi^7 0 

(a** — yt c >7f : 0. 1mm, */h K Ml : 
0. 0 7mm, **KyhS:-0. 1mm) 

[0070] /yXAg^ll JBJfSP (n) *S1. 4 

© AWE 1 3 ©4B£WiJr 0 2 4:7-5° 

3=6 0. liLfc. r©i#, ypXAI12rotff 
iiO. ImmiU f-y^-SrO. lmrat'-£fl)5, 

[0 0 7 2] ±54Lfci5b x *«WrojlJfeMi: L-TW 
WaVtytWMm*. 7*!)XASl2©y!JXi,#fiPfflft 

[00 7 3] 

S^S#tS^^TyyXA«SrifiKLTV^«t% 
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[0074] sfc, 7°y XASCT'y xj>.mz<D-%&& 

5 <t 5 tc X y X A $Mft<D£ S £ £ft £ r i: ^ "C # 3 <£> 

[0075] ;oi5i;> x^)tMtt©«lB«:**l8 

[01] **M©-l^lSM©ffitt*SRS6«0«jtSr*-f- 

[0 2] **W<05«T?*.57 p !;XAl^4flrS:|JiWi-5fc 
feO^y XAteOttB&HlT'fc-So 

[m 3 ] mi ir*r*«w©BQ#t3t**«©36*a>'-«4' 

->-SrSiKi-5fc»©illl&0tf&5 6 

[04] ^!)XA*t©^f «2 . »3 fc-fctfAft 
^«6 0 ©M#5r^-r0*T'feSo 20 

[05] 01 tttl|/j:5*«M©— SOSfflK0ffi*t3t«S 

[0 6] H5fc*-t-*»w©ffitt3tas3s«o3t*a>''«* 

[0 7] *3BW©ffi«3t*3S«©ffaESrjB3e-f-5*ifeS: 

[08] 3t*a^^->'©«ffi*3e©fcit>©wfltsi3£ite 

*3r^-r0*-efc-5<, 

[0 9 ] *38W©.ffi4fc3tiRSIB©»S-S?jH€ bfc^JHSr .. 

*i-0*T'fc-5o 30 

[01 0] «*offitt)tjB«B©«3eSr*i-BlfBBI-C*) ' 



[01 ] 




[05] 



14 

[01 1] 01 oK^-rffiytftmmmvytmm,'**-^ 

[0 l 2 ] 0 l o t te9l<oft%(D&W;ytWMB;<DW&$: 

[013] 01 2K&-tffivtytm&m<z>yt : wcf/L;<*— > 
[014] 010 ^^i-ffi^Msao^roittT^ 

Sr^W-T5fc«)©«EI&0-efe5; 

[015] 0 1 2 £ 0:SiJ©%jfc©ffitt3tjlR3S«O«l3t4' 
^-r»fffi0T-fc5o 

[016] 01 2fC^-rffi*t3t^«(OXy XA«rt© 

3ti«©iH?«l8SrttWt5fe»iO«l»H-e*>5. 

[01 7] 01 2II/TtIt*Iil<Dy y XAKi>f, 

©Wlt3ti^<DjfifT^ffiSrmW-r5fc«)O«EII&0T?fc5o 

[018] 01 2^^-t-ffi^3tas^a©xy xas©a 

It3tite*i «t o J fcbW3t^**i-«EBS0-efc So 

[019] 01 8(-S<5v^TSiJ^LfcXy XA^OA 
Sr^i-0^-efc5o 

[020] 0 1 5 i tt8U©fl§*©ffitt)t»8B©«3fiSr 

[021] 02 o^^-rB^M^BcDT-y XASrto 

JtfT tt«8 Srtft BJ-T 5 fc ft ©«EB&0 t? 3b % . 
[022] 0 2 1 £ fiSiJWffi^^BoX y XAfirt 

[*?-§-<0tft9§] 

2 «Mg£& 

8 .ftfcSU^.-V- . ... . .... 

1 2 XDXAS 
1 3 Aftffi 



[02] 
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